Background Nasolabial flap (NLF) is one of the oldest described soft tissue flaps. Despite the great advances in maxillofacial reconstruction it still has a stable location in the reconstructive ladder of the face and oral cavity. Reconstruction of the lips, which are important structures that connect the oral cavity to the facial skin, with this flap is the interest of the surgeons. Patients and Methods Experience of the authors for reconstruction of the upper lip philtrum, correction of lower lip contracture and subtotal reconstruction of the lower lip with emphasis on simultaneous correction of the red lip (volume and color) is explained in five cases. Results Satisfactory functional and aesthetic results were obtained. Iatrogenic epidermoid cyst occurred in one patient. Conclusion One stage reconstruction of lateral lower lip defects with/without commissural involvement in full or partial thickness defects is possible by NLF. Supplementary flaps are needed when the vermilion needs simultaneous reconstruction.
Introduction
Nasolabial flap (NLF) was introduced in 700 BC by Sushruta [1] . Since then it has been used for reconstruction of the facial skin in nasal reconstructions, alar reconstruction, skin dome replacement, and internal lining of the nose. Reconstruction of the skin in long axis of nasolabial fold as high as near the medial canthus can be done by this flap [2] [3] [4] [5] [6] . In oral cavity it is used to resurface anterior floor of the mouth defects, replacement of buccal mucosa, oronasal fistula closure in palate (anterior or posterior) and finally tongue reconstruction [7] [8] [9] [10] .
Usefulness of this flap in reconstruction of both lip defects is known capacity of this flap [11, 12] . In this article experience of the authors in this topic is presented and the ways to create the red zone over the transferred NLF in lower lip reconstructions are explained.
Patients and Methods
Experience of the authors for reconstruction of the upper lip philtrum, correction of lower lip contracture and subtotal reconstruction of the lower lip with emphasis on simultaneous correction of the red lip (volume and color) is explained in five cases.
Case 1 Reconstruction of the Philtrum
The patient was 27 year-old with bilateral cleft lip. The upper lip philtrum was hairless and distorted. The area was excised according to the subunit principles of the upper lip and the region was reconstructed with superiorly based subcutaneous island pedicled tunnelized NLF. Distal end of the flap was placed at hair bearing skin overlying the mandible and NLF was extended to include the hairs of the 
Case 2 Correction of the Lower Lip Downward slanting
The patient was a 22 year-old man. He experienced gunshot wound to the face with resulted through and through buccal composite defect. The region was reconstructed with submental island flap but scar contracture results in downward slanting of the lower lip. Superiorly based tunnelized subcutaneous island pedicled NLF was used for correction of this problem (Fig. 2) .
Case 3
Reconstruction of Full Thickness Lower Lip Defect (size = 50 % of Initial Lip Dimensions)
The patient was a 64 year-old man with biopsy proven verrucous carcinoma of the lower lip. The lesion was extended from left commissure to the midline. Lower limit of the lesion was mental crease. The patient preferred local anesthesia, so the lesion was resected with safety margins under this condition.
The defect was repaired by inferiorly based subcutaneous transposition pedicled NLF. For creating the red color and volume, over the NLF, vermilion advancement flap from unaffected side of the lip was elevated, advanced and covered the raw surface of the NLF (Fig. 3) .
Case 4
Reconstruction of Lower Lip Defect. (size = 60 % of Initial Lip Dimension)
The patient was a 54 year-old female with left lower labial skin basal cell carcinoma that had involved the left commissure and lateral lip segment.
The lesion was resected under general anesthesia. After resection with 5 mm safety margins, the resulted defect had large dimensions so inferiorly based musculo cutaneous NLF was used for reconstruction of the lost skin. Buccal mucosal transposition flap was used for red lip reconstruction (Fig. 4) . 
Reconstruction of Left Lower Labial Partial Thickness Skin Defect
The patient was a 20 year-old man who had lost the skin of left lower labial region in a human bite attack.
After debridement and 2 weeks wet/dry dressing, inferiorly based subcutaneous NLF was used for reconstruction.
The edge of the flap was deepithelialized and inserted below the skin edges of remaining lip skin to improve the bulk at the periphery.
The small segment of the vermilion that was avulsed in this event was reconstructed with mucosal V-Y advancement flap based on orbicularis oris muscle (Fig. 5) .
Results
Post-operative period was uneventful except for one case of iatrogenic epidermoid cyst 3 years after surgery. Four of the five patients were males. NLF was used for reconstruction of the lips in five patients, three cases resulted from trauma and in two patients for reconstruction after pathologic resections. Difference in mean age of the patients in these two groups was 36 years. All patients were satisfied with the result of surgery. 
Discussion
Reconstruction of the lips with their complex anatomy and function is a challenge [13] . Generally the reconstructive procedure depends on the size and location of the defect. Lower labial defects less than one-third of the lip can repair with primary closure while larger defects need local flap [14] . The skin of the face lateral to the nasolabial fold act as a reservoir for facial reconstructive procedures. The skin of this region is used in two flap designs: fan flap and NLF [15, 16] .
NLF can be used combined with the other flaps, like, forehead, submental, webster, upper or lower lip switch, and platysma flap [17] [18] [19] [20] [21] . NLFs have been classified based on composition of the flap and blood supply (Table 1) .
NLFs are used in forms of advancement, transposition, rotation, interpolated and tunnelized [22] [23] [24] [25] [26] . One stage lip reconstruction is possible by rotation, transposition, and tunnelized variants (Fig. 6) .
In full thickness and musculocutaneous NLFs, if facial arteries are included in the flap design, then they are arterialized, and hence can be used with more reliability. Arterialized NLFs can be orthograde in inferiorly based and reverse flow in superiorly based NLFs (Fig. 7) [27, 28] .
Deepithelialized variant of NLF is used for facial contouring, when the whole skin is removed from the flap (buried NLF) [29] . Proximal end deepithelialization changes pedicled NLF to island variant. Deepithelialized part of the flap can be sandwiched in subcutaneous tunnel to reach the defect site [30] . This will eliminate the need for second surgery for pedicle division that is necessary in interpolated NLFs.
Deepithelialization of distal part in NLF is indicated when the periphery of the defect opposite to the flap tip is depressed [31] . In deepithelialized variant, it is very important to remove all epithelium and hair follicles to prevent iatrogenic epidermoid cyst (Fig. 8) .
NLFs can have different thickness. It can be used for reconstruction of the lips with different tissue losses. Cases 1 and 2 need the least possible thickness, so including the subdermal vascular plexus was sufficient. In cases 3 and 4 NLF was used for reconstruction of full thickness lower lip defects, then bulkier flap was used.
Reconstruction of upper lip philtrum is a delicate procedure. Traumatic loss of this esthetic unit is reported in bite injuries and burns [32, 33] . Reconstruction of the philtrum in adult bilateral cleft patient with distorted hairless skin between upper vermilion and clomella is a very useful way to restore the lip balance. Abbe cross lip flap that corrects both vermilion and skin defects has no more application in this case [34] . Superiorly based NLFs for lifting up the lower lip is reported in traumatic events and correction of senile drooling [35, 36] . In our case (number 2) NLF not only had both effects of scar releasing and anchoring for the lower lip, but also had a Z-plasty effect.
In the last three cases where this flap was used for reconstruction of lower lip, the problem of the red lip was an integral part of reconstruction.
NLF cannot reconstruct the vermilion defect and reconstruction of this special unit had paramount importance to regain the lost esthetics. Suggested ways in this article are demonstrated at Table 2 .
Vermilion advancement flap was introduced by Goldstein [37] . In classic form, this flap is useful for reconstruction of the vermilion concomitant with NLF when the lip defect is not full thickness and labial mucosa forms the inner lining. NLF reconstructs the bulk of resection and Goldstein flap makes the red lip.
When full thickness lip defect is present and NLF concomitant with classic vermilion flap is used to reconstruct the inner surface of the defect, raw surface of NLF undergoes secondary epithelialization with resulted obliteration of the vestibular depth. In such situations, full thickness NLF with inclusion of buccal mucosa or modification of vermilion advancement flap that includes labial mucosa of the lip with vermilion flap (Split Lip Advancement Technique) is recommended [38] . This technique was first described for treatment of congenital sinuses of the lower lip, but found its way in red lip reconstruction after pathologic resections [39, 40] .
If there is more demand for red lip bulk, the tongue flaps from the ventral surface and facial artery musculomucosal flap (FAMM) with anterior base is recommended [41, 42] . Medical tattooing is also a useful aid in this topic [43] .
NLF can be used for reconstruction of central lower lip defects in the form of bilateral interpolated flap or in near total lower lip reconstruction [44] . In these situations the left and right NLFs are sutured together in midline, edge to edge or top to bottom.
Limitations and benefits of NLF for reconstruction of the lips are listed at Table 3 . One major drawback in NLF for lower lip reconstruction when it is used to replace the orbicularis oris muscle fibers is that circumoral sphincter function cannot be obtained [45] . Although full thickness and musculocutaneous NLFs contain muscle fibres of lavator labii superioris and levator labi superior alaeque nasi and electromyographic evaluation showed increased activity when this variant was used for lower lip reconstruction, but does not provide the sphincter function of orbicularis oris specially during the functions of eating and speaking [46] . Despite this limitation, in practice there is actually little concern about this problem.
Reconstruction of external lip skin with NLF in males, specially in genders with heavy beards, create patchy appearance. These patients should be alerted about this condition and the hair of the beard around the reconstructed area should be shaved every day.
Conclusion
In this article usefulness of NLF for reconstruction of lip defects from small partial thickness to large full thickness labial defects is demonstrated. One stage reconstruction of lateral lower lip defects with/without commissural involvement in full or partial thickness defects is possible by NLF. Supplementary flaps are needed when the vermilion needs simultaneous reconstruction. 
